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ARTICULAB LE FORCEPS 

RACKGROUNP HF THE INVENTION 
1 . Field of the Invention 

This invention relates to forceps m which each Wade or a portion of each hlade 
oaji be individually articulated through a range of ang,es, regards of whether the tips of flte 
Wades are in contact or no,. Additional.,, the blades can be arriculated with no or nrintaal 
pressure exerted on rhe articulating portion of ,he blade while the forceps are in use. 

2. Discussion of the Related Art 

Angled forceps and surgical tastrumenrs are well known to the art. Figures 1A 
and IB illustrate prior art forceps 10 where blades 12, having a rip sections 14 aud a handle 
section 16, can be manufactured srraigbr or with a preser angle X between a horizontal axis 18 
mi a center line 20 of rip section 14. Since the angle X is preser when rhe forceps are 
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m range of angies while performing medical proced.es. Additionally, as illuslrated in 

Signed after repealed use, especial, fore rip forceps. Misalign, of the lips of to 
Uades reduces .he users ability to secure a firm grip on an object and increases tbe user, band 
fatigue. 

Numerous other prior art references disclose surgical mstruments, including 
instrument However, some prior art devices penult the articulation of Ihe Up at a fixed angle 

Tovey e, a, disdoses a surgical apparatus with hinged jaws where the jaws ate either designed 
with a preset angle or once the jaws are M ,y dep,oyed, ftey are biased ,o a preset ang,e. 
Additionally, Tovey er al. does no, locx die jaws in position, the jaws are only biased into 
position using a spring and the angle can be changed if the user applies pressure on the jaws. 

Cher prior art devices allow for a variable articulated tip. However, in .hose 

aevices born blades must be articulated .ogether and set to ft. saute angle. For example, U.S. 

Paten, No. 5,374,277 to Hassler, allows the lip of the surgica, instrument ,o articu,a,ed 

misalignment problem described above. 

Further, U.S. Paten, No. 5,649,957 to Uvin discloses an ar,icu.a,ed dissector, 
wto in a tip 20 has jaws 22, 24 which can be angled abou, pms 2S. However, ,o change the 
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angle of the jaws white the dissector is in use, tite surgeon must press ft. distal sections of the 
jaws against a W, wall or struoure. The difficulty in ar.icn.atmg jaws 22, 24 in snch a 

quired to change me angte of the tip may damage the hody section. Additional*, if Uvin's 
ti p is designed to require minimum pressnre to change me angte of me tip, the tip win not he 

will move during use. 

Thus, mere is still a need in the art for a snrgical instrument wherein the tip of 

each hlade is separately articnla.e, it requires no or minhnal pressure to articulate tire tip and 
the tip is secured at the set angte. 



SUMMARY OF THF. INVENTION 

The invention provides forceps that include a firs, Made and a second blade, 

,0th of which have an inner surface, an outer surface, a tip end, and a proximal end. The 
forceps also include a hlade adjustmen, join, disposed proxhnate .o me proximal ends of me 
firs, and tire second blades and ,o which tire firs, and second blades are rotateab.y connected. 
The blade adjustment join, selectively allows tire firs, and the second blades ,o rorate 
iuaependentiy of each other or prevents the firs, and second blades from rotating independently 
of each other so me tip, of me forceps can be realigned simply and easny. Additionally, me 
b,ade adjusunen, join, can be set to prevent me firs, blade and second blade ffom rotating. 
Thus locking me blades in position for use. The blade adjusunen, joint can be manufocmred «o 
permit unrestriced rotation and completely restrict rotation of tire firs, and second blades. 
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The blade adjustment joint includes a bolt having a head end and a threaded end, 
and a nut having a contact surface threadably engagable with the threaded end of the bolt. 
Additionally, the firs, and second Hades include openings proximate to both of their proximal 
ends. The threaded end of the b„U passes through the first and second blade openings and the 
head end engages the outer surface of the fir, blade. Thus, when the nut is screwed down, the 
beaded end of me bo., selectively prevents both me firs, and second blades from rotating. 
Once the nut is loosened, both the first and second blades can freely rotate. 

,„ one embodiment, Ore contact surface fttctionally engages the outer surface of the 
second blade, and the head end can ffictiona.lv engage the oufer surface of.be first blade. The 
frictional engagement prevents die blades from rotating. 

The forceps can also be electrically charged as electro-surgical forceps. In this 
configuration, either one or both blades can be e.ectricafiy charged. The electro-surgicn. 
forceps include at leas, one electrical termmal e.ectricaUy connected to at leas, one of the first 
and/or second blades. The electro-surgica! fo,ceps require an insulator disposed between Ore 
firs, blade and me second b.ade .„ elec.rica.ly isolate me firs, blade fiom second blade. 
Additionally, the bolt and nut can be manufactured from a „„n-e.ectrica,.y conductive materia., 



e.g. plastic. 



BRIEF 1)ESCRIF""N OF THE DRA WING FIGURES 

The above and still further objects, features and advantages of the present 
tavention will become apparent upon consideration of the Mowing detailed description of a 
specific embodiment thereof, especially when taken in conjunction with the accompanying 
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components, and wherein: 

Figures 1 A and IB are perspective views of prior art forceps; 

Figure 2 is a magnified view of misaligned tips of the prior art forceps; 

Figure 3 is a perspective view of the forceps of the present invention; 

Figure 4A is a cross sectional view of Figure 3 along lines 4-4 illustrating an 

embodiment of the blade adjustment joint; 

Figure 4B is an exploded cross sectional of the blade adjustment joint of Figure 

4 A along line 4-4; 

Figures 4C and 4D are cross sectional views of the blade adjustment join, of 
Figure 4A along line 4-4 illustrating another embcxtimen, of theb.ade adjustment joint; 

Figures 4E and 4F are eross sectional views of the blade adjustment joint of 
Figure 4A along line 4-4 fflusrrating anoUter embodiment of the blade adjustment join,; 

Figure 4G is a cross sectional view of Ore b.ade adjustment join, of Figure 3 

along line 4^1 illustrating another embodiment thereof ; 

Figure 5 is a perspective view of electro-surgical forceps of tite presen, 

invention; 

Figure 6 is a cross sectional view of the blade adjustment joint of Figure 5 along 
line 6-6 illustrating an embodiment of the blade adjustment joint; 

Figure 7A is a perspective view of a forceps with a tip adjustment joint; 
Figure 7B is a cross sectional view of the tip adjustment joint of Fig. 7A; 
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Figure 7C is a cross sectional view of another embodiment of the tip adjustment 
joint of Fig. 7A; 

Figure 8 top view of an embodiment of a blade angle adjustment joint; 
Figure 9 is a cross sectional view of Figure 8 along line 8-8; 
Figure 10 is a top view of another embodiment of a blade adjustment joint; 
Figure 11 is a top view of another embodiment of ablade adjustment joint; and 
Figure 12 is a cross sectional view of the blade adjustment joint of Figure 11 

along line 11-11. 



pgTMI ED .worttn-nON OF THE PREFERKEDajBODIM^jl 

Referring now to Figures 3 and 4A-4E, a forceps 100 in accordance with the 

202 bom having an inner surface 104, 204, an outer surface 106, 206, a tip end 108, 208 and a 
proxima, end .10, 210. Forceps ,00 also includes a blade adjustment join. 300 disposed a, the 
proximal ends 1.0, 2.0 of firs, and second b.ades 102, 202. As a resu,. of join. 300 the firs. 
Made .02 and second blade 202 are ro.a.eab.y connected .0 each „<her. B.ade adjusmten. join. 
300 se,ec,ive.y (!) afiows the firs, and second Wades 102, 202 .o ro.a.e independent of each 
other or (2) prevents the fust and second blades ,02, 202 from rotating independently of each 
other. B,ade adjustinen. join. 300 permits firs, blade ,02 to rotate or pivot in reiation to 
second Made 202 and visa versa so me tips of forceps ,00 can be realigned simp.y and easily. 
Addition*, in one condition b,ade adjusmten. joint 300 prevents fust b.ade .02 and second 
Made 202 from rotating, thus .ocxing the Mades in position for use. Blade adjustinen. joint 
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300 can be manufactured ,o permit unrestricted rotation or ,o complete* restrict rotation of the 

first blade 102 and second blade 202 . 

Referring now to Figures 4A and 4B, blade adjustment joint 300 includes a bolt 
302 and a nut 308. Tbe bolt 302 has a head end 304 and a threader, end 306. Tire nut 308 has 
a contact surface 310 which is threadab.y engagable with the threaded end 306 of boh 302. 
Additionally, firs, blade 102 and second blade 202 include openings 112, 212 proximate to 
both of their proximal ends 110, 210. The threaded end 306 of bolt 302 passes through the 
« and second Made openings 112, 212 and head end 304 engages the outer surface 106 of 
first blade 102. Thus, when nut 308 is screwed down, threaded end 306 of boh 302, first 
Made 102 and second blade 202 are prevented from rotating. Once nut 308 is .oosened, bod, 
the first and second blades 102, 202 can freely rotate. 

In one embodiment, contact surface 310 of nut 308 contacts and frictionally 
engages outer surface 206 of second blade 202 and head end 304 can .fictionally engage outer 
surface 106 of first Wade 102. The .fictional engagement prevents the Wades from routing. 
Another embodiment prevents rotation when inner surface 104 of fir, Wade 102 frictionaUy 
engages with inner surface 204 of second Wade 202. 

A former embodiment of blade adjustment joint 300, as illustrated in Figures 4C 
and 4D, includes a different bolt 314 passing through openings 112, 2,2. Bolt 314 has a first 
Wade end 316 and a second blade end 318. A spring 320 is disposed on bolt 3,4 between me 
inner surfaces 104, 204 of the first and second Wades 102, 202. As shown in Figure 4C, 
spring 320 biases outer surface 106 of firs, blade 102 to frictionally engage first blade end 316 
„, bolt 314 and biases outer surface 206 of second Wade 202 to frictionally engage second 



7 



1 



b,ade end 318 of bolt 314. The frictional engagement prevents the blades from routing. The 
blade is released by applying a force F to either the first or seeond blades 102, 202, in a 
direction parallel to spring 320, as illustrated in Fignre 4D. The pressnre disengages one of 
the blades from its respective blade end of boh 314 and allows the blade to rotate. 

Another spring loaded embodiment of a blade adjnstment joint 300 is illustrated 
in Fignres 4E and 4F, wherein spring 320 is disposed on bolt 314 between outer surface 206 of 
second Wade 202 and second blade end 318. Spring 320 then biases toner surface 204 of 
second blade 202 to ffictionally engage toner surface 104 of first blade 102. A force P is 
appHed to either the second blade end 318 of bo.t 3.4 or the second blade 202, to a direction 
parallel to spring 320. Force F disengages first blade 102 from firs, blade end 316 of bol. 314 
and afiows the b.ade to rotate. This confutation can be mirrored for first blade 102 and can 
be duplicated so born first b.ade 102 and second blade 202 are spring biased toward each other. 

Figure 4G illustrates a second spring 320' disposed on bol. 314 between outer 
snrface 106 of firs, blade 102 and the firs. b.ade end 316 of bol. 314, wherein the second 
spring 320' biases the toner surface 104 of first blade 102 ,o ftictionaUy engage the toner 
surface 204 of second blade 202. Again, when force P is applied to first blade 102, in a 
direction parallel ,o second spring 320' .the firs, blade 102 disengages from second blade 202 

and can rotate with respect to it. 

Forceps 100 can also be electrically charged as electro-snrgical forceps 200. In 
this confignration, either one or both blades can be etoctrically charged. Figures 5 and 6 
Ulustrate electro-surgical forceps 200, including at least one electrical terminal 114, 214 
electrically connected to a. leas, one of first blade 102 and/or second blade 202. Elec.ro- 
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surgical forceps 200 require an insurer 312 disposed between Ore firs, b.ade 102 and the 
second blade 202 to electrically the isolate the first blade 102 from the second blade 202. 
tnsulator 312 can be any shape known in the art, including a block of insulating materia, or a 
washer. Additionally, bolt 302 and nut 308 can be manufactured from an insulating, i.e., in 
an electrically non-conductive material, e.g. plastic, to prevent a short charting of tire 
electrical circuit that charges the electro-surgical forcepts 200. 

Figure 7A, illustrates another embodiment of forceps 100. First and second 
blades 102, 202 include joint positions 116, 216 disposed between tip ends 108, 208 and 
proximal ends 110, 210. Forceps 100 further include a fixing join. 400 for preventing the 
rotation of proximal ends 110, 210 of the firs, and second blades 102, 202. Fixing join, 400 is 
disposed adjacemen, proximal ends 110, 210. A firs, tip adjustinen, join, 402 is disposed a, 
join, position 116 of firs, blade 102 and a second tip adjustment joint 404 is disced a. join, 
position 216 of second blade 202. Tip ends 108, 208 are pivotably connected to first and 
second tip adjustment joints 402, 404, respectively. Firs, and second tip adjustinen, joints 402, 
404 selectively allow tip end 108 .0 pivo. independen. of tip end 208 and selectively prevents 
«p ends 108, 208 from pivoting independently of each other. In turn, adjustinen. joints 402, 
404 selectively allow tip end 208 to pivo, independent of tip end 108. Firs, and second tip 
adjustment joints 402, 404 can be manufactured to permit unrestricted pivoting or completely 
restrict pivoting of first blade 102 and second blade 202. 

First and second tip adjustment joints 402, 404 can be constructed in the same 
fashion as all the embodiments of blade adjustment join, 300 described above. Firs, and 
second tip adjustinen, join. 402, 404 pivo, tip ends 108, 208 in a manner similar to the way 
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Made adjustment join. 300 pivots Wades 102, 202. First and second tip adjustment joints 402, 
404 can be constructed as one joint, similar to Made adjustment join. 300 or each individual tip 
adjustment join. 402, 404 can be constructed as a blade adjustment joint 300. For example, 
Figure 7B illustrates second tip adjustment join. 404 constructed in a similar manner to blade 
adjustment joint 300, as illus.ra.ed in Figure 4A. Second tip adjustment join. 404 inCudes a 
bob 408, having a bead end 410 and a threaded end 412, and a nu< 414 having a comae, 
surface 416. Second Wade join, position 216 includes an opening 218. Threaded end 412 of 
„„,, 408 passes through second blade join. position opening 218 and head end 410 engages 
outer surface 206 of second Wade 202. Nn. 414 threadably engages threaded end 412 of bolt 
408. Comae, surface 416 of nn. 414 contacts inner surface 204 of second Wade 202. 

In another embodiment illustrated in Figure 7C, second tip adjustment join. 404 
includes a bob 500 having a head end 502. A spring 508 disposed on bob 500 wherein spring 
508 biases head end 502 of bolt 503 away from on,er surface 206 of second Wade 202. A 
force F" app.ied to bead end 502 of bolt 5O0 disengages tip end 208 from proximal end 210 
and allows tip end 208 to pivot. This embodiment is similar to blade adjustment joint 300 as 

illustrated in Figures 4E and 4F. 

Figures 8 and 9 illustrate another embodiment for forceps 100, which includes a 

firs, shaft 600 rotary disposed within fixing joint 400. Shaft 600 has an inner end 602 
disposed between firs, and second Wades 102, 202 and an opposite outer end 604. A firs, gear 
606 is disposed on inner end 602. A second shaft 608 is fixed either to firs, blade opening 1.2 
or to fits, join, position 116 and is robuably disposed through second blade opening 212 or 
second job,, position 216, and a second gear 610 is disposed on second shaft 608. Second gear 
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610 and firs, gear 606 mesh together so when ontet end 604 of first shaft 600 is rotated, firs, 
gear 606 is rotated and the rotation of first gear 606 rotates second gear 610 whieh causes the 
rotation of tip end 108 of firs, Made 102. Firs, gear 606 and second gear 610 can he any gear 

known to those of skill in the art. 

Figure 10 Ulus.ra.es, for example, a worm gear 606A, 610A. Additiooally, 
fa, gear 606 and second gear 610 can have coarse or fine gearing or loom spacing 606A, 
610A. Elmer firs, gear 606 and second gear 610 can be geared identical or one can be 
varied in re.ation ,o me other. Altering gearing 606A, 610A of firs, and second gears 606, 
6,0 attows for fine or coarse adjustments of the forceps' Wade. In particular, varying gearing 
606A, 610A of first and second gears 606, 610 allows for a coarse movement of one gear to 

effect a fine movement of the other. 

Another gear embodiment, illustrated in Figures 11 and 12, includes a firs, shaft 
612 slidably and totably disposed within fixing joint 400 having an inner end 614 disposed 
between die first and the second blades 102, 202 and an opposite outer end 616. A first gear 
618 is disposed on the inner end 614 of firs, shaft 612 and a second gear 620 disposed on the 
mner end 614, opposite firs, gear 618. Rouaion of firs, shaft 612 rebates firs, and second gears 
618, 620. A second shaft 622 is fitted <o either firs, blade opening 112 or firs, join, position 
116. A third shaft 624 is fixed to second blade opening 212 or second join, position 216. A 
ted gear 626 is disposed on second shaft 622 and selectively meshes with first gear 618 so 
«ha, rotation of firs, gear 618 rotates ted gear 626 which rotates tip end 108. A fourth gear 
628 is disposed on ted shaft 624 and selectively meshes with second gear 620 so ma, rotation 
of second gear 620 rotates fourth gear 628 which routes tip end 216. Firs, gear 618 and 
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second gear 620 are arranged on firs, shaft 612 sneh ma, when firs, gear 618 and mird gear 
626 are meshed, second and Mb gears 620, 628 are no. meshed. Conversely, when second 
and fourth gears 620, 628 are meshed, firs, and «hhd gears 618, 626 are no, meshed. The 
se.ec.ive engagemen. of me gears can he accomplished in numerons ways by sizing or 
positioning me gears. An emhodimen. inclndes firs, shaft 612 sliding .0 al.erna.ely engage 
firs, and mird gears 618, 626 or second and fonr.h gears 620, 628. Additionally, there can be 
a -nentrar position where neither sets of gears are engaged or an •engaged' position where 
bo.h sers of gears are engaged and are secnred from movement. Also, a first gear s.op 630 can 
be disposed on firs, shaft 612 to prevent the rotation of fire third gear 626 when firs, gear 618 
is no. meshed or to preven. dte rofation of fonrtit gear 628 when second gear 620 is no, 
meshed. Alternafefy, a second gear stop 632 can be disposed on fir, shaft 612 ,o preven, <he 
rotation of fourth gear 628 when second gear 620 is not meshed. 

As above, first, second, third, and fourth gears 618, 620, 626, 628 include a 
plurality of teem and numerous arrangement of teed. and gears are con,empla,ed. A basic 
embodiment is where fhe spacing of fine plurality of feed, on all me gears is fhe same. Odrer 
embodiment include firs, and third gears 618, 626 including a firs, spacing of a plurality of 
.eem, and second and fourth gears 620, 628 mclude a second spacing of a p.uraliry of teem, 
where me firs, spacing of me ,eem does no, equal me second spacing of me «m. This allows 
for one blade to have a coarse adjusunent and one blade to have a fine adjustment 

Thus, while .here have been shown, described, and pointed on, ftmdamenlal 
novel feamres of me invention as applied «o a preferred embodimen, .hereof, 1, wil. be 
nndersmod ,ha< various omissions, substitutions, and changes in fire form and deads of me 
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devices illustrated, and in their operation, may be made by those skilled in me art without 
departing from the spirit and scope of the invention. For example, it is expressly intended ma, 
all combinations of those elements and/or steps which perform snbstantially the same Sanction, 
in substantially the same way, to achieve the same results are within the scope of the invention. 
Substitutions of elements from one described embodiment to another are also fully intended 
and contemplated. 1, is also to be understood that the drawings are no, necessarify drawn to 
scale, and maybe merely conceptual in nafure. It is the intention, therefore, to be limited only 
as indicated by the scope of the claims appended hereto. 
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